One of the primary problems in the United States is diabetes. Cortex Lycii is an herb from Asia mostly used in traditional Chinese medicine. Although its main purpose is not for lowering blood glucose levels, there are studies on Cortex Lycii with other substances which have proven it can lower glucose level in type 2 diabetes rat. Unlike other experiments, this experiment only used Cortex Lycii as a single unit to see if there was any effect on blood glucose level. Also an observation was done on if Cortex Lycii could reduce blood glucose level after ingesting a high glucose diet. Rattus norvegicus was used in this project and in order for the subject to consume Cortex Lycii, the herb was boiled and the liquid was given for consumption. In order to increase the rats' glucose levels, corn syrup and white sugar were added to the mixture. The data showed significant decrease of blood glucose when Cortex Lycii liquid was ingested. This research has shown that Cortex Lycii can be a potential treatment for hyperglycemia or diabetes. With further research, there can be an alternative treatment rather than injecting external hormones (Insulin).
Introduction
Currently, diabetes is one of the top 10 causes of leading deaths in United States.
The most common sign of having diabetes is hyperglycemia. Hyperglycemia is described as having abnormally high blood glucose level. Over time, having hyperglycemia can lead to organ damage. The reason behind type 2 diabetes and hyperglycemia is the body not producing enough insulin for glucose intake.
When human takes foods, the foods are broken down into glucose. When glu-cose enters the bloodstream, the pancreas secretes insulin to keep the glucose level down. Insulin is a hormone that signals the cells that lack energy to accept glucose into their cell wall. When not enough insulin hormones are produced, glucose is unable to diffuse cells and causes the bloodstream to have high levels of glucose. Since the cells are not getting enough glucose, they are weakened.
Blood glucose level can be tested using a glucometer. Small amounts of blood can be collected using a lance and a test strip. The current treatment for hyperglycemia is injecting insulin into bloodstream.
This study has the potential to find alternative treatment for hyperglycemia to combat diabetes. Using Rattus norvegicus as test subject is the most efficient way to test a treatment without using human as test subjects. Giving rats a high glucose diet will cause them to have hyperglycemia. Then feeding them cortex lycii liquid and comparing it with the control group without cortex lycii will show the effects of cortex lycii on blood glucose. Rat's blood can also be tested using human glucometer. If rats from the experimental group show lower glucose level than the control group when both of them consume high glucose diet, then it will prove Cortex Lycii can stimulate higher insulin production.
This experiment was designed to find an alternative treatment for hyperglycemia. The findings from this experiment can be followed up with further studies on diabetes. Another objective of this study was to observe the effect of high glucose diet on Rattus norvegicus. Since many researches have found the connection between unhealthy diets with diabetes, this experiment could show cortex lycii having a diabetes prevention effect. Last objective of this study was to observe if there are side effects of using cortex lycii. Based on other research, this herb has shown no side effects [1] . 
Materials

Items
Methodology
Blood Testing
1) Use alcohol wipes to disinfect the tail of the rat.
2) Use lancet to prick a small visible amount of blood from the rat's tail.
3) Use test strip to collect the blood sample and wait for the glucometer to give a reading.
4)
Repeat the blood test for all 8 rats.
5)
Record down the data for each group of 4 rats.
6)
Compare the blood glucose level of Cortex Lycii group with the normal water group.
7)
Repeat for 3 trials.
Feeding
1) Soak 50 grams of Cortex Lycii in 1 liter of water for 10 minutes, then boil for 30 minutes.
2) After Cortex Lycii liquid cool down to room temperature, it is poured into 580 mL water bottle mixed in with sugar and high fructose corn syrup.
3) For experimental group, the Cortex Lycii bottle is given to 4 Rattus norvegicus along with their 3 pellets/animal of food. 4) For control group, the other 4 Rattus norvegicus are given normal water with sugar and syrup along with the same food. 5) Wait for 2 days for food consumption. 6) For trial 1 only 25 grams of syrup was given. For trial 2 and 3, 25 gram of syrup and 25 gram of sugar was given.
7)
Compare the rise in blood glucose when higher glucose diet was given. and Koplan, it was explained that diabetes is one of the leading causes of death in the United States. The two types of diabetes (type 1 and type 2) both can be treated with insulins [3] . They have similar results on the body, however, type 2 diabetes can be caused by weight gain and physical inactivity [4] . Physical inactivity is defined as not getting recommended level of physical exercises. The β-cell apoptosis occurs when the body becomes inactive. However, type 1 is mostly inherited through genetic [5] . Based on a research on type 2 diabetes, the amount of patients is expected to double by 2030 [6] .
Literature Review
The only medical treatment currently available for diabetic patients is insulin treatment. Due to β-cell not producing enough insulin, injection of insulin is used as a treatment. Patient can take the insulin injection, when they have high blood glucose. Insulin is used to combat hyperglycemia [7] [8] . Hyperglycemia is an abnormal blood glucose level. There are other treatments, however, many of them have insufficient research to support their effects [9] .
Testing the effect of Cortex Lycii on high blood glucose rats could lead to a new breakthrough in the field of agriculture. Agriculture is the cultivation of animal and plants to benefit more humans. The result of this experiment could lead to more production of the herb Cortex Lycii and enhancing diabetic researches. Finding new treatments for hyperglycemia could lead to less people suffering from the symptoms of diabetes.
Cortex Lycii is an herb that is used in traditional Chinese herbal medicine formulas [10] . It is not well known in western treatments and little research has been done on this herb. In the experiment by Chan, Lam, Leung, Che, and Fung tested a formula labeled SR10 was tested on type 2 diabetic mice. In SR10 one of the content listed was Cortex Lycii. The results showed it lowered blood glucose level and the SR10 did not exhibit any toxic effect to the mice. Another experiment conducted by different scientists on diabetic patients with different symptoms. The patients were given an herbal treatment with Cortex Lycii included as part of its content. The result showed some of the symptoms were being relieved [11] . [17] . Although research on Cortex Lycii is limited, there has been other research on testing different substances on diabetes [18] . Tsuneki, Ishizuka, Wu, Sasaoka, and Kimura conducted a research on green tea effects on diabetic mice. After letting the diabetic mice ingest green tea, blood glucose levels were tested after 2 -6 hours. The result shows their blood glucose levels were lowered. Similar tests could be done on the rats with Cortex Lycii replacement of green tea [19] . There are other herbs that researchers have tested for diabetes treatments. Panax ginseng was tested on type 2 diabetic mice and resulted in enhancing insulin sensitivity. By improving insulin, the blood glucose level was also lowered [20] . In another experiment Corni Fructus and Lycii Radicis Cortex were combined and tested on diabetic rats. The results also showed improvement in blood glucose levels [21] . Codonopsis javanica root is also used in Chinese traditional medicine, and was tested on fructose-fed insulin resistant rats. The finding was that fructose intake can damage cell function and this herb can significantly improve the antioxidant enzyme activities [22] . In 2005, an experiment with Mangiferin on diabetic rats was done. The drugs showed significant effect on lowering plasma glucose level. This drug is extracted from the plant Mangifera indica [23] . This means that future research in developing new drugs, plants can also be part of the research.
Lastly, in order to successfully test blood glucose levels, research on blood drawing procedures was done. There are few ways to draw small amounts of bloods from rats. Some locations where blood can be collected are saphenous vein, dorsal pedal vein, and tail vein [24] However, this research mostly shows the collection of large amount of blood sample. In a glucose test, the glucometer only requires 0.5 μl. For minimal stress to the rat drawing blood from the tail is the most ideal [25] . To increase blood flow rats can be placed in warm water [26] . Based on IACUC blood sample guidelines, rats should not have more than 2.0 mL of blood drew in 24-hour time period [27] . To keep this experiment constant, only male rats were used. Identifying the sex of the rat was done by looking at the anogenital distance. Male rats have a longer a longer anogenital than females [28] . Diabetic male rats tend to show increasing blood glucose more early on than female [14] . Also male rats show early symptom of body weight and are more susceptible to early symptoms of diabetes [29] .
In summary of all these studies conducted on diabetes, the current insulin treatment is not the only way to treat hyperglycemia. Many herbs that were tested for their effectiveness against diabetic patients, showed a positive effect.
Cortex Lycii is one of the herbs that showed up several of different studies. This Further experiments and researches should be done on this herb to support or reject this theory. If it is supported, then a new treatment for diabetes could be discovered in the near future.
Discussion
Trial 1 of the experiment was used to compare the blood glucose of the control group with the experimental group (Table 1) . The rats' diet included 25 grams of corn syrup mixed in their water. The control group received 25 grams of corn syrup with normal water in a 580 mL water bottle. The experimental group received 25 grams of corn syrup with Cortex Lycii liquid in 580 mL water bottle. When the trial ended, the results showed that the control group had a higher blood glucose level than the experimental group. However, the result didn't show enough differences in the blood glucose level. To view the effect of Cortex Lycii on blood glucose, more significant changes in glucose levels were needed. Therefore, in trial 2, white sugar was added to both control and experimental group to increase their glucose intake (Table 2) . Within the increase of glucose in the rats' diet, the data presents the control group had a significant increase to their blood glucose levels. Due to the increase of blood glucose in the control group, the data shows rats in the experimental group had significantly lower blood glucose levels compared to the control group. With the increase of glucose intake, only the rats that drank Cortex Lycii showed no significant increase to their blood glucose levels. To confirm that the data collected from trial 2 was accurate, trial 3 was conducted with the same variable ( Table 3 ). As shown in Figure 1 , the average differences between experimental group and control group of trial 2 and 3 are similar. With the same diet of 25 grams of white sugar and 25 grams of corn syrup, both rats' blood glucose levels from trial 2 and 3 increased similarly from trial 1. This proves that white sugar can increase blood glucose levels significantly when added to a diet. Since the data from trial 2 and 3 are constant, it indicated the trials were run accurately ( Figure 2 ). done by other scientist who showed that Cortex Lycii helps prevent obesity [30] .
The rats that received Cortex Lycii and also had the same high glucose diet were smaller in size and similar to an average rat. Because the nature of this experiment is on blood glucose, no weighing test was done on the rats.
One challenge faced in this experiment is the small sample size. Due to time limitation, this experiment was only able to test 8 rats per trial over 3 trials.
However, with the trials that were conducted, the data presented was highly constant and showed a significant difference of blood glucose levels to reach a conclusion. A minor problem faced in this experiment was the difficulties of collecting blood sample from the rats. The lancet in the blood glucose kit was meant for human use, so the needle was not able to prick through the skin of the rats' tough tail. After some few failures, the cap of the pen was removed to increase the depth of the lancet. This method of collecting blood was then used for rest of the trials.
The main purpose in studies of agriculture is to benefit people through the use of plants and animals. This research can benefit the agriculture field due to the potential medical advancement on diabetic treatment. Since current treatment for lack of insulin is to inject body with more insulin, with further research Cortex Lycii could be an alternative treatment due to its ability to stimulate pancreas to produce its own insulin rather than injecting external hormone. This could be a potential market for growers to become a part. Growing the Cortex Lycii herb can increase jobs, as well as profit for farmers and plant producers.
